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[57] ABSTRACT

A shutter for disk cassette, which is made of synthetic
resin and shaped into a U-form in section, is heated
again on a pair of corner portions thereof in order that
the shutter does not deform during its lifetime.
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1

SHUTTER FOR A DISK CASSETTE AND HEATING
DEVICE USED FOR A PRODUCTION OF THE
SAME

BACKGROUND OF THE INVENTION

1. Field of the Invention

This invention relates generally to a shutter for a disk
- cassette, and particularly, a shutter to be most apphca—-
‘ble to a floppy disk cassette and made of synthetic resin,
‘and also, relates to a heating devlce used for a produc-
tion of the same.

2. Description of the Related Art

As disclosed, for example, in U.S. Pat. No. 4 698,714,
a disk cassette, such as a floppy disk cassette has a flat
square case 3 made of synthetic resin, which compnses
an upper half 1 and a lower half 2 as illustrated in FIGS.
~ 7-9. Within the case 3, a disk-like recording medium,
such as a floppy disk 4 is rotatably accommodated. Near
the front side 3a of the case 3, the upper half 1 and the
lower half 2 have respective rectangular head insertion
openings 5§ paired with each other. Further, at the cen-
ter of the lower half 2, a circular turntable insertion
opening 6 is provided.

A shutter 9 comprising a pair of upper and lower
rectangular shutter plates 8 and a connecting plate for
jomning the plates 8, and being shaped into a U-form in
section is slidably secured to cover a part, near to the
front side 3a, of the case 3. In the event, the upper and
lower shutter plates 8 are fitted in respective stepped
portions 10 formed in the outer surfaces of the upper
half 1 and the lower half 2, and is arranged in parallel
with the respective surfaces of the upper half 1 and the
- lower half 2. The connecting plate 7 is also arranged in
parallel with the front side 3a of the case 3, and the
shutter 9 is movable in a direction of arrows a, b along
the front side 3¢ between its shut position indicated in

solid lines and its open position indicated in dot-dash
lines in FIG. 7.

When the shutter 9 is moved into the shut position,
rectangular openings 11 disposed in the respective
upper and lower shutter plates 8 are not coincident with
the respective head insertion openings 5 at all, so that
the pair of head insertion openings 5§ are closed, and
when the shutter 9 is moved into the open position, the
pair of openings 11 of the shutter 9 are coincident with
the respective head insertion openings §, so that the pair
of head insertion openings § are opened. It is noted that
the shutter 9 has been resiliently biased into the shut
pOSlthIl along the direction of arrow a by the force of a
spring (not shown).

There are two kinds of shutters 9, one is made of a
- stainless steel sheet by the help of press working, and

‘the other is made of synthetic resin. Further, there are
two kinds of production methods to make the shutter 9
of the synthetic resin.

One method of producing the shutter 9 of the syn-
~ thetic resin is such that a synthetic resin plate 13 having
a thickness T of less than 0.3 mm and made of polypro-
- pylene, vinylchloride or the like is press-worked, then
horizontally mounted on a first jig 14 as shown in FIG.
5A, and after sandwiching the central portion of the
plate 13 between the first jig 14 and a heated second jig
15, both the end portions of the plate 13 are bent in a
direction of arrow ¢ with a pair of third jigs 16 as shown
in FIG. 5B in order to obtain a shutter that is of U-shape
in section.
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The other one method of producing the shutter 9 of
the synthetic resin is such that a molten synthetic resin,
such as polyacetal, polypropylene, polyethylene or the
like is injected into a U-shaped cavity 19 through an
injection gate 20 shown in FIG. 6 to make a shutter that
is of U-shape in section. It is noted that the cavity 19 1s
formed between metallic molds 17, 18 and has a gap G
of less than 0.3 mm.

However, if the shutter 9 is made by means of bend-
ing the synthetic resin sheet 13 while the synthetic resin
sheet 13 is heated, residual stresses are produced, after
bending, in corners 9¢ shown in FIG. §B, where the
respective shutter plates 8 are connected to the connect-
ing plate 7, because the outer side of the corner 9a is
cooled at high speed, whereas the inner side thereof is
cooled at low speed. |

If the shutter 9 is made by means of injecting the

synthetic resin into the metallic mold 17, 18, residual

stresses are also produced in the corners 9a after mold-
ing, because the molten synthetic resin 21 flows at high
speed and turns sharply along the corner portion 19a of
the cavity 19, and further, the molten synthetic resin 21
that filled the corner portion 192 can not take much
cooling time as compared with the one that filled plain
portions 195, 19¢ of the cavity 19.

The residual stresses existing in the corner 9a of the
shutter 9 act as a force for transferring the pair of shut-
ter plates 8 in a direction of arrow d in FIG. 5B, so that
if the disk cassette is used at high temperature, the pair
of shutter plates 8 of the shutter 9 is easily deformed in
the direction of arrow d as indicated in dot-dash lines in
FIG. 8. As the result, sometimes the disk cassette is
difficult to draw from a recording and/or reproducing

apparatus, and sometimes, the shutter drops out of the
case 3.

OBJECTS AND SUMMARY OF THE
INVENTION

- Accordingly, it is an object of the present invention

to provide a shutter for a disk cassette in which if a

shutter of U-shape in section and made of synthetic
resin is deformed due to residual stresses existing in the
corner thereof, the amount of the deformation is always

very small, so that even if the disk cassette were used in

a high temperature, it is possible to prevent the disk
cassette from being hardly drawn from a recording
and/or reproducing apparatus due to deformation of
the shutter, or to prevent the shutter from dropping out
of the case of the disk cassette, and as the result, great
reliance upon the shutter is expected.

Another object of the invention is to provide a heat-
ing device used for a production of a shutter as afore-
said, that is, a shutter hardly to deform if it is used for a
long time.

In accordance with one aspect of this invention, in a
shutter for a disk cassette having a disk, a case in which
the disk 1s rotatably accommodated, a head insertion
opening provided in at least one of the upper and lower
surfaces of the case, and a turntable insertion opening
provided in the lower surface of the case, the shutter
comprising a pair of upper and lower shutter plates for
covering the respective upper and lower surfaces of the
case so as to be able to open and close the head insertion
openings, and a connecting portion for covering the
front side of the case to connect one end of one of the
shutter plates to one end of the other, and being shaped
into a U-form in section when made of synthetic resin,
a parr of corner portions where the connecting portion
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is connected to the other ends of the shutter plates at
both ends thereof, respectively, is heated in a predeter-
mined temperature to extinguish residual stresses that

exist in the corner portions after the shutter has been
made of the synthetic resin, in order to prevent the 3

shutter from deforming in such a manner that the free
ends of the pair of shutter plates separate from each

other.

In a preferred embodiment of this invention, the shut-
ter of synthetic resin is made by injection molding, or
made of a synthetic-resin sheet through a bending pro-
cess. | .

In accordance with another aspect of this inventio-
n,in a heating device used for a production of a shutter
made of synthetic resin and shaped into a U-form in
section, and available for heating a pair of corner por-
- tions of the shutter to extinguish residual stresses that
exist in the corner portions that are formed where a
connecting portion of the shutter, which serves to cover 20
the front side of a case in which a disk is rotatably ac-
commodated, connects one to the other of a pair of
shutter plates that cover the respective upper and lower
surfaces of the case s0 as to be able to open and close a
head insertion opening provided in at least one of the
upper and lower surfaces of the case, the heating device
comprises support means for fixedly supporting the free
ends of the pair of shutter plates, which are in opposed
relation to the respective ends to have been connected
already to the connecting portion of the shutter; heating
means correlatively approaching and engaging the pair
of corner portions of the shutter that has been fixedly
supported by the support means, in order to heat the
corner portions in a predetermined temperature; tem-
perature setting means for setting the predetermined
temperature, and heating-duration setting means for
setting a heating duration by the heating means. The
heating means as described above may be a pair of heat-
ing surfaces that form a predetermined angle with each
other. |

The above, and other objects, features and advan-
tages of this invention, will be apparent from the follow-
ing detailed description of illustrative embodiments
thereof to be read in connection with the accompanying
drawings, where like reference numerals identify the
same or corresponding parts in the several views.

BRIEF DESCRIPTION OF THE DRAWINGS

FIG. 1 is a sectional view of a shutter during a heat- 50
ing process, according to an embodiment of this inven-
tion;

FIG. 2 is a graphical representation of a heating tem-
perature-deformation relationship present in the shutter
of FIG. 1;

FIG. 3 is a perspective view of a heating apparatus;

FIG. 4 1s a front view of the heating apparatus of
FI1G. 3; -

FIGS. SA and 5B are sectional views illustrating a
bending process of a synthetic resin plate to form the ¢,
shutter of FIG. 1;

FIG. 6 1s a sectional view illustrating a molding pro-
cess for forming the shutter of FIG. 1;

FI1G. 7 is a plan view of a disk cassette to which the
- shutter of FIG. 1 is secured:

FIG. 8 1s a sectional view, viewed along a direction of
arrows A, of the disk cassette of FIG. 7; and

FIG. 9 1s a perspective view of the shutter of FIG. 1.
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DETAILED DESCRIPTION OF A PREFERRED
EMBODIMENT

Referring to the drawings, it will be seen that a shut-
ter 9 for a disk cassette embodying the present invention
is made as shown in FIGS. S5A and 5B by means of
bending a heated synthetic resin sheet 13 to be shaped
into a U-form in section, or as shown in FIG. 6 by
means of injecting synthetic resin into a cavity formed
with metallic molds 17, 18.

The shutter 9 thus obtained is inserted into V-shaped

groove 23a of a jig 23 as shown in FIG. 1 in such a

manner that a pair of sides, far from the connecting
plate 7, of the shutter plates 8 become ahead thereof,
then a pair of heated surfaces 24a of a heated jig 24 are
lightly pressed against the pair of corners 9a of the
shutter 9 from a direction of arrow e, and the corners 9a
are annealed, i.e. heated to a temperature of 75°-115° C.
It is noted that the pair of heated surfaces 24g form an

angle @ of 60°~90° with each other.

As the corners 9a of the shutter 9 is heated again, the
corners 9a are softened and at the same time, the resid-
ual stresses are extinguished under such a state that the
pair of shutter plates 8 make a predetermined angle with
each other.

Shown in FIG. 2 is a relationship between tempera-
tures for the pair of corners 9a of the shutter 9 to be
exposed and deformations of the shutter 9 when the
shutter is kept in a high temperate. When the heating
temperature i1s within a range of 75°-85° C., the defor-
mation hardly changes and 1s about 0.44 mm, and as the
heating temperature is elevated toward 115° C., the
deformation gradually decreases and approaches zero.

The temperature of 85° C., in which the deformation
is substantially the same as that in less than 85° C,, is
coincident with the softening temperature of the syn-
thetic resin of which the shutter 9 is made. The soften-
ing temperature 1Is settled by a measuring method de-
fined in Japanese Industrial Standard (JIS) K 6734. In
this case, the shutter was made of a chloroethylene
sheet, and when the shutter 9 is made by injection mold-
ing, the temperature of 85° C. should be replaced by a
temperature settled by a measuring method defined in
ASTM.D.648.

It is desired that the heating temperature is larger
than the temperature settled by the measuring method
defined in JIS K 6734 or ASTM.D.648 but should not
exceed the fusing point or Vicat point, which is 115° C.
in FIG. 2. When the residual stress is rather small, it is
sufficient for extinguishing the residual stress if the
included angle 6 formed between the pair of heated
surfaces 24a is 90° , but when the residual stress is large,
it 1s desired for the included angle @ to be 60°, since it
is desirable that the shutter plates 8 are pushed more in
the direction of arrow c.

As may be seen from the above description, by means
of heating the pair of corners 9a of the shutter 9 again,
it 1s possible to prevent the pair of shutter plates 8 from
transferring in the direction of arrows d to the positions
indicated in chain-dotted lines in FIG. 8 even if the
shutter 9 were exposed to the high temperature.

Shown in FIGS. 3 and 4 is a heating device 26 for
heating the corners 92 of the shutter 9. A plurality of
columns 28 extend upright from a base block 27 of the
heating device 26, and a mounting plate 29 is secured to
the distal ends of the columns 28. The heated jig 24 is
horizontally fixed to the lower surface of the mounting
plate 29 so as to face downward.
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The jig 23 horizontally arranged under the heated jig
24 is mounted on a horizontal rail 30 so as to be slidable
In a direction of arrows f, g, and further, the rail 30 is
supported by a lifting device 31 so as to be vertically
movable in a direction of arrows h, i. On the base block
27, there are provided heating-temperature displays 24
for displaying the temperature of the heated Jig 24,
heating-temperature setting switches, heating-duration
displays 34, heating-duration setting switches, an oper-
ating button and so forth.

After the shutter 9 is inserted into the V-shaped
groove 23a of the jig 23, the jig 23 is slided in the direc-
tion of arrow f on the rail 30 to reach a position just
under the heated jig 24. Then, the operating button 3b is
pushed. *

When the heated jig 24 reaches a predetermined tem-
perature, the lifting device 31 is extended and, thereby,
the shutter 9 is vertically raised in the direction of arrow
h together with the rail 30 and jig 23, so that the pair of
~corners 9a are lightly pressed against the pair of heated
surfaces 24a of the heated jig 24 for a predetermined
~duration, respectively. | |

Thereafter, the lifting device 31 is contracted and,
thereby, the jig 23 is lowered in the direction of arrow
1 together with the rail 30. Then, the jig 23 is slided in
the direction of arrow g on the rail 30 in order to pull
the shutter 9 out of the groove 23z of the jig 23.

Having described illustrative embodiments of this
invention with reference to the accompanying draw-
ings, it is to be understood that the invention is not
limited to those precise embodiments, and that various
changes and modifications may be effected therein by
one skilled in the art without departing from the scope
or spirit of the invention as defined in the appended
claims. |

Moreover, this invention is applied not only to the
shutter for the floppy disk cassette described in the
embodiments but also to shutters for various kinds of
disk cassettes accommodating various kinds of record-

3

10

15

20

25

30

35

ing media, such as hard disk and the like, respectively. 40

What is claimed is:

L. A shutter for a disk cassette of the type having a
case in which a disk is rotatably accommodated, a head
insertion opening provided in at least one of upper and
lower surfaces of the case, and a turntable insertion
- opening provided in the lower surface of the case, the
shutter comprising: |

a pair of upper and lower shutter plates for covering
the respective upper and lower surfaces of the case
SO as to be able to open and close the head insertion
openings, and a connecting portion for covering
the front side of the case to connect one end of one

-of the shutter plates to one end of the other shutter
plate, the shutter being shaped into a U-form in
section and made of synthetic resin,

wherein a pair of corner portions where said connect-
ing portion is connected to the one ends of said
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‘case, the shutter comprising:

6

shutter plates are heat treated at a predetermined
temperature to extinguish residual stresses that
exist in said corner portions as a result of a manu-
facturing of the shutter, whereby said shutter is
prevented from deforming in such a manner that
the free ends of said pair of shutter plates separate
from each other.

2. A shutter according to claim 1, wherein said shut-
ter of synthetic resin is an injection molded shutter.

3. A shutter according the claim 1, wherein said shut-
ter is bent sheet of a synthetic-resin. |

4. A shutter according the claim 1, wherein the cor-
ner portions of the shutter have been heated to a tem-
perature of between 75°-115° C.

5. A shutter according to the claim 4, wherein the
synthetic resin is chloroethylene resin.

6. A shutter for a disk cassette of the type having a
case in which a disk is rotatably accommodated, a head
insertion opening provided in at least one of an upper
surface and a lower surface of the case, and a turntable
insertion opening provided in the lower surface of the
case, the shutter comprising:

a pair of upper and lower shutter plates for covering
the respective upper and lower surfaces of the case
so as to be able to open and close the head insertion
openings, and a connecting portion for covering
the front side of the case to connect one end of one
of the shutter plates to one end of the other shutter
plate, the shutter being shaped into a U-form in
section and made of synthetic resin, and wherein a
pair of corner portions where said connecting por-
tion is connected to the one ends of said shutter
plates are relieved of internal residual stresses
which would otherwise tend to cause the shutter
plates to spread apart from the upper surface and
the lower surface of the case.

7. A shutter for a disk cassette of the type having a
case in which a disk is rotatably accommodated, a head
nsertion opening provided in at least one of an upper
surface and a lower surface of the case, and a turntable
insertion opening provided in the lower surface of the
a pair of upper and lower shutter plates for covering

the respective upper and lower surfaces of the case

SO as to be able to open and close the head insertion

openings, and a connecting portion for covering

the front side of the case to connect one end of one
- of the shutter plates to one end of the other shutter
plate, the shutter being shaped into a U-form in

section and made of synthetic resin, and wherein a

pair of corner portions where said connecting por-

tion is connected to the one ends of said shutter
plates are annealed so as to be free of internal resid-
ual stresses which would otherwise tend to cause
the shutter plates spread apart from the upper sur-

face and the lower surface of the case.
* X %* % =%
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